mB^m^mfr (jp) <i2) ^ H »|^ |^ ^ ^ (a) (iDWfftiisaijM*^ 

#M^7- 135973 



(43) ^MB ^(87^(1995)5 ^300 



(51) Intel.' 




S31#^ 


f 


F r 




C 1 2 N 9/50 


9152 


-4B 








C 0 7 K 14/196 


8318 


-4H 








C 1 2 N 15/09 


ZNA 










C 1 2 Q 1/37 


6807 


-4B 




• 






9050 


-4B 




C 1 2N 


15/ 00 ZNA A 










mk^ iS:«JScoiS4 FD 15 s) m3&'%\zm< 




»ia¥5 -307084 






(71)tH8BA 


000001904 
















11 01RF7 
"T^fls s ^ ViS^i^o^ 1 1 lap 


















(72)aiM« 


Oj* »— 












SfW^JMSWrtmiXaill^ 3 -38- 5 










(72)SI9g# 














}SMDMBWTS*B»m 4-1 -16-204 










(72) 














aWift1SIS}TeAl2:«i«2-54-l 












ffl407 
























IBMiWiWTfi^^KSS 3-7-3 










(74)«SSA 


#3adr fm fi* (J^i«) 



(54) C»9go«|i!] »«SllH§ll*3ft»Jt5*J;CJME-<DM«;6r»M«C^»»3l!C^J-r*jK#: 



(57) (ll^IE^r) 

(3) pH: M3ipH{47~S, S«PH4~9 

(4) f^fflSiBcT) iEia : Sa*'^,3 7iC 

(5) ^^;U?Fj§r*1; 5 0 k D a , SDS^-'/l- 

(6) PH5-5.5 



BNSDCXJID: <JP ^40713S973A l> 



BNS page 1 



« 



(2) #^^7-13 597 3 



D^-^X • i^yyy'x'jX (Porphyromonas gingivalis) 

(1 ) f^ffl ; ::iy-yyi:^i^k-t^mmm.m(,zML 

( 2 ) ; 3 >'-^^S^^o7' 'J b' 

Tta* t -y^/l'jj-^ >-/r>U7n~)l'- L - 7 X ::i;wr 7 
L — t U L - r/l'=¥-y- 4 -p< V y 
;P-7-r5H ( Boc-Phe-Ser-Arg-MCA ) 

'syy-f )U- L - 7 X :z;ur 9 -/i^- i.-T>u^—y- 

4-^f-/l'^'vy;PrS F (Z-Phe-Arg-MCA) tC^PtLIt 

(3) SjSpHS.tA'^^pH ; MMpHfiSeSSW 
Rtf -^fiSSSiOV ti7~8tCAi3. pH4~ 

( 4 ) i^mmiML<r>^m mm^h stc 

(5) vStt^fc ; i^X-r^ 2— ^y^;ir7•^x^'y- 
(6) PaW!|*« ; 0'fA?.7-^y^ E— 

64. rV-f^N^y. EDTA, TPCK, TLCK^ 

*«;50kDa. sDs y)v%fmmx'm^ Ltz^i-mi 

J54 4 kDaX'ifeS. 
(8) 'e<0ffi;^^pH5-5.5 

«s 1 w&<rmmff:>m^£mk ; 

( 2 ) mtimmco-^iamj^ i fe«<o»igtc*«-s 
Bit. »:v^T-±ie ( 1 ) izn-yxwm-is^imM-thx 

(3) xmi<omm-is^i.K)xm2cr)mmmm:miL 

{%mmA ] ( a ) - ( d ) 

( a ) mmmzmim i fatacopfgi: *s-&-r s*t*. 
( b } is^ia 1 mm7immi,znmm\^^^ tii>m 
a, 

(c) o-^'<7'f->'fci;t>' 

(d) EDTA 



[000 1] 

wmA^mmti x r/^cr>m&umm/izmmmmi>zm- 

[0002] 

[ts!*<ofeffi] mmmi,i^B(oi^mt^-^i>zi5\'^xmn 

[00031 mmm^Bmizmm^ttx^^m 
m^-^^jf-^-tLxit iim^^-yyhtrjm^ (prob 

ing depth) •^W^OSIi'cJI (attachment loss) , (2) 

mffmm&. o) mm(om^^im•t^WL (gingival 

Index) , (4) m^<r)mm^i:Mi-^m (plaque ind 
ex) , (5) iiisSSL^:^'i'tB^ (gingival bleeding inde 

x) . (6) xm.^M*-ii><r>mmr^m.«.m. m ^mm 

(r>mtiimA (GCF volume) >5rt'c7)Jl@*<*0'^ixTV%&, 
[0 004] L*>L, iixi^cOEgflS/s'^J^-^-fiJJlT 

<^}^x'm&i:^Lxii'o. +^izm&<^n< h<oTi±^ 
%>^m^£^x'hh^Mmsk(rm.mimi-k 

C 0 0 0 5 ] *7t. ffilSlfia (gingival index) , ^Sg 
JaSiC (plaque index) , tBlfllJi^ (gingival bleeding 
index) . lS<0«)S<OSjSiS<J:t/«^«<^j#ai?Sl: (GCF 

volume) =5rt'»43Eg4-<0»wttS-KW!-ra''-?9^-:J'--p 

S) ■¥m.mm>'^wsbx^±i)^x'h'^tz'o ^^jM 

^JiaS:!«JSt-ri. (GCF voluae) ^rfc\ ^gSS<i:Xf-y 

wm(rmwm^zii\ ^x%m^^£%wm.^wmwm 

[0006] Sifi, M?raJltt^c0f'to-C-*>l.7K;P7 
• iP''yl/)'\'^) (Porphyromonas ginglvali 

-^-^w^yxm^-thz.t\.zi. 'o%nm<mmin'!> 
*ft*^^v^^c'Six-c>'^«.*< (mnm^'im^jkm wo 9 
2/0 7 0 8 6), ^^w^mx-\m%<r>'m'mi^-^j:^ 
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SS?S§*gtt*«4#:**<7)#a'f V-tt'^-- (endogeneou 
s inhibitors such as serpins and cystatins) X'i:<0 

[00 07] 

mm^tixnt^-r. mmmmmnmtir&smizmmx'^ 

[00081 

iim<^t/t-r)X%iP . '>'yS^^<'J X (P.gingivalis) 

<^m!illn>,ztHf& imic-o\,^xmiiLX\,^t::tZ^. ^ 

oxT — fef h mm^j:mmim^ tx^ 
zcommimmmicm^i.x\>^hz.t&M.\'^f.fb 

[0009] ttz4:^m^^i±.. m}s\m(om'^mmmz 
ttm L xmmm^um&m<ommmmiiim'PX'±smm-iS 

[ 0 0 1 0 3 !t*k:. mmmimmmm<o±^i&-^X'h 

^iif 4> i:'(r)ikmimmtzM LxmmmmiBi^mz 

mizmm-t&^n'^im^^-t^^t:^<m(^A^t^r>. 
m:X*)mhixx\'-^iP.i^y>'-f^v:^^cr>mmi:m 

^(r)m<ni^hl.X'4^mz^MX'hht ^^o:Lt £ JH^^ 

tiLtz. 

[00113 ^W^m. ±ie»^fcS-:J#^fiE$iXJtt 

[00 1 2] 2|s?gB)!c?5»*«±, p. i^Va^VN'Uxtm-r 



P. 'jyifj<~'j xiizm,-thWi^mi:i^ 

W§S±?»{c«[KSrjDi.T7 0%ia^ni: L-t 

^S^T'Tfi5-(fc L.;^c D E A E -fe 7 r -fe:yu^i^;{? 7 

fcr, ^aiB^J-Srffiai. ^©rLTtf^s pH3.5~1 OO 
Kffl«0^mji6ita'J!lfc:*Ht, P H 5 . 0~ 5 . 5 cO«ttM^ 

Srm*^, MtCjS^, TSK^-';l-G2 000SW 

[ 0 0 1 3 ] »f< \^x%hixh^wn<^i^mmm (rn 

[00 14] (1) ftffl ; :3 9-:/>-&±*i:-r-S.li 

(n^mm^imm.mmm'iX'h*) . x-yvyar-i— 

-tf (Endoproteinase) t LXi^M^t^. 

—iv-'L--^ V/i— L-r/u^^-y-A f-zuj?-? y 

/P-T-TSH' (Boc-Phe-Ser-Arg-^tt:A) tjJ;l>';«?yU;J< 
'O'V*-^ - L - 7 X r:;i^r 5 — /I'- L - T;U^— y- 
4-;<^;U^'-7U;ur$ F ( Z-Phe-Arg-MCA ) 
W^^^)•M■r•l)r/^^-y^J:y F'^7'f-^'— 4f (arginyle 
ndopeptidase ) JSliSrW^S. 
[00 15] <3) mMpHRX/^^pH ;mil,Z^ 

( 4 ) #ffl®?aoiEOi : mm^ hsi'cx'&h ( ei 2 

[00 1 63 (5) -im^t-.miiiz^-tXolz^-yx 
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m m 






(xnM) 


(%) 


fx L/ 




10 0 




1 


7 7 6 0 




5 


8 5 3 0 




1 0 


7 6 9 0 




1 


7 29 0 




1 


84 10 



[0017] (6) ia9%«;^2tc^^J;'5tc> =^ 



^ « 










10 0 




5 0 Atg/ml 


2 


TPCK 


ImM 


5 


TLCK 


ImM 


2 0 


PMSF 


ImM 


7 6 




5 0 /i g/m 1 


8 3 


DFP 


ImM 


111 




5 0 n g/m 1 


0 


E-6 4 


5 0 iL g/m 1 


4 




5 0 At g/m 1 


7 




ImM 


3 3 




B 0 u g/m 1 


118 




5 0 0 At g/m 1 


12 5 




5 0m g/m 1 


112 


EDTA 


ImM 


1 8 


EGTA 


ImM 


4 5 




ImM 


4 6 


CaC 1* 


ImM 


13 3 


MgC 1' 


1 mM 


13 9 


FeC 1' . 


ImM 


8 7 


ZnC 1' 


ImM 


6 8 



[00181 ( 7 ) ; yjU^mT^ibtzM.MI- 

±<r>-!^'f-mm 50kDa, sDs jr'}um9iM.mx'm& 

Lfzi^^mimA 4 k D aT-J)S . 
(8) ^<Ofl&;^Pm^pH5-5.5 
1 0 0 1 9 ] f- LTiieSlgtt, T<735^tSi;$ixS1Sit 



[00201 
[•ft II 
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TTTAATCCATAJUVTACAGAJVGGGOTACTftCAC^OTAAAATCATAlTCri^^ 60 

MKNt.NKFVSIA r»CSeDLGOM 20 

GCkTITGCGCPiaCkGkCkSkGTICGGt^lOQa^^ 1 60 

A^AQQT S'ZtQSKPNVRbliEST 4.0 

<yk<XyW^TOG<?rGACAAACGTTCAGTTCC<?rAT<XyiC/^0^^ 240 

OQSVTKVQPRMDN LKFT EVQ 60 

ACCCCTAAC(MAATCMX:ACAM7rCOGCA<XTATACA6AA(X;:G^^ 300 

T P K G M A .0 V P T Y T B G V N L» 9 S K 80 

GCCATOCCTACOCTTCOCATTCTATCAO(X:rCTT^ 360 

G KPTi:.PIIi9RS]:>AV'SOTRCK 100 

AAGGTAGA<OTr<nrrTOCTCAAAOTTCATCGaUUU^GAA^ 420 

KVSVVSSKPZSXK NVLIAPS 120 

AAGGGCATCATTAT(X3QTAACGAA<3AaXX»AAAAAGATCOCrrACOTTlATGC^^ 480 

KOMIMRNEDPKKIPYVYGKS 140 

TACnXX^AAAACAAATTGTrCOCCCGACACATOGOCACGCTTGAO^ 340 

T SQ.KKPFPOCIATLODPFZIt 160 

Ot7K?ATCTCO<n^CACA(»SlTOPAAACrrroCX5CC^^ 600 

RDVELGQ VVHPAPLQYHFVTK 180 

ACGTt<X:GCATCTAXA0(»31M 660 

TLRIYTEITVAVgET S EQOK 200 

AATATTCTGAACAA0AAA<:GXACATTTGOCGGGriT^ 720 

H Z I>N KXQ'TF A G F BO T Y KR MF 220 

ATOAACrAC6A6CC(»3CXXXn!TA(^CACX360TACAGaAAAAACAAAATG<5TCGTATCA7C 780 

KNYBPGItYTPVBeRQNGRMi 240 

GTCATC6TAGC»»AAAAGTATGAGG6AGATATTAAAGATTriX3^^ 840 

V IVAKK YEG DIKDF VD WK N Q 260 

CGGQ<mnx;CX?rACCGAGGTOAAAGTGGCAGAA6ATATrGCTT^^ SOO 

R GI. R i?.a V.K'v A BD r a SS P VT AK- 280 

CCTATCDCAGCUlGTTOiniTJMVGCAAGAAT^ • 960 

AZQOFVK QEYBKEGNDLTY V 300 

CTITIGGTTGGCGATGACAAAGATATTOCnXSCC^^ 1020- 

I.t#VODH KDIPAKITPGIKSD 320 

CUVSGTA^Al^ACAAATAGTAGGXAATGACCACTACAACGAAGTCTTCATCGGTC 1080 

QVYGQIVGKOHYMEVFIGRP 340 

a^TGTGACAGCAAAGAGCATCTCAAGACACAAATCGATCGGACTATTCUVCTATGAGCGC 1140 

SCES KEDt.K Tgx DRTI.KY BR 360 

AAXATAACCACGGAAGACAAATGGCTO^GT^GGCTCrrnSTAtTGCl^^ 1 2O0 

KlTTED KWLGQ AtrCXASAEG 380 

GGCOCATCaSCAGACAAITOGTGAAAGTCArATCCAGCATGAGAATGrAATC 1 260 

OPSADKGESOXQREHVXANi:, 400 

<OTAOCCACTATGGCrATACCAAGATTATOLW^TGTTATGATCCG<»A 1 320 

tTQYGYTKIlKCYD.PGVTPK 420 

AAGATTATTSATGCTTTCAAOGGAGGAATCTCOTTGGT^ 1 380 

MriDAF'NGGl SEiVNYTGITOS 440 

GAAACAGCITGGGGTAGGTCTCACITCGGCAdC»CX^ 1440. 

ETA?faTflH FGTTHVKQI*TW*8 460 

AACCAGCTACX:GTTTATTTTCGACGTAGCTTGTGTCAATGGC0ATnriK5^ 1 500 

N QLP F XFDVACVNG D FLF SK 480 

CClUtX-XTCGC^AGAAGCC^CTGATQCGTGCACAAAAAGATGGTAAGCOGACAGGT 1 S60 

PCPAE ALKRAQKD GKPT GTV SOO 

GCTAIXWCAGGGTGTACGATCAACCAGaxrrTGCGOTTCrc 1 620 

A I.X AS T ZKQ S W A 8 P MR'G Q 0 B 520 

ATGAACGAAATTCTGTGCGAAAAACACCCGAACAACATCAAGCOTACTITCGGTG 1680 

MKEZt,CE.K'HPMMlKRTTGGV 540 

ACCAT6AACGGTATGT1^I<^ATGGTGGAAAMSTATAAAAAGGATGGTGAG 1 740 

*rHHGHFAKVEKYKKDGBKMI< S60 
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QACACATWACT(?lTTrCGGCCACCOCTCGCIXX:rK» 1800 

DTWTV.POD 'PSr.I.VRTI«VPTK .S80 

ATGCAGGTOACCCCTCCGlKr^CAGATTAATi^X3^CXWATGCTl^^ 1 860 

MQVTAPAQIKLTDASVMVSC 600 

GATTATAATCGTCOTATTGCTACCATTTXy^CCCAATGGAAACATGTTCCOTTX^^ 1 920 

DYNGAXATISAKGKMFG8A V 620 

GTCGAAAATCGAACACCTACAATCAATCTGACAGCTCTQACAAATCAAACCACGCTOAC^ . 1 980 

V EKGTATIHLTOD TKES TLT 640 
CnACACTAGTTOGTrACAftCVJUH.GAGACdOTTA7:TAA<3ACCATCAACACTA^ 2040 
I. T VVGY KK B TVI K T I M T N O B 660 
CCTAACCXXTACCAGCCCGTTOCCAAC!TCAa^GCrAC»AC<5C^GG(^ 2 1 00 
PMPrQPV3NI.TATTQ0QKVT 680 
CTCAAGTGGGATGCA<WGACCACGAAAACCAATGCAA0CACTAATACCGCTCW:AG 2160 
I/KWDA PSTKTNATTKTARSV 700 
GATGGCATACGAGAATTGgI' lVia \nXiTCAGTCAGC<«iTGCCOCOGAA CU 'l VX ^ 2220 
D Q I R B LVLt/ S VS D AP E L L R 8 720 
GGTCAGGCOSAGftTT Gr^ViU y>AAGCTCAOCAT ^>rrI^ AATSATGqATCOggPTA!ICAG 2280 
GQAEXVIfEABDVWHDGSGirQ 740 
ATTCrrrTCGATGCACACCATGATCAATAIGGACAGGTCATACCCAGTCAT;^^ 2340 
ILL DADHDO^OQVIPSDTftT- 760 

CTrTGGC(MAACIK;TAGTGTx:XX:GGa3UlTCa!0!n^ 2400 

LWPNCSVPANLFAPyE YTVp 780 

CAAAA'tGC^GATOCTICTIGriXJCCCTACaU^TATGAXAATGGATWrA^^ 2460 

BNADP. SCSFTN-HZMDOTASV 800 

AATATA0CGGCCCGAACTli^TGAC^lTGC^ATTGCTGCTC5C^^ 2520 

N I P. A 6T X D F A I A A P Q K M A K I 820 

TGGATTGC06GAC2UlG6AOCGAa;AAAGAA6ATGATI%TCTATT^ 2S8d 

W I AGQOPTKSDDYVTE AG KK 340 
TACCATrTCCTTATGAACAAGATGGGTAGCG(^AT6GAACrGAAa7IGACTATAAG^ • 2 640 

Y KFLMKKKGSGOGTSIrTZSE 860 
GGTGGTGGAAGCGATrACAOCrATACT<mn?ATC»rGACGGCACGAAGATC^ 2700 
GGGSDYTYTVYRDGTKIKBG 880 
(:TGAOC6AAAQGACCrACOaOGATCCAGGAATGA<7r6CACAAtelX3Al»AOTAa^^ 2760 
LTETTYROAGMSAQSHEYCV 900 
GAGGTTA(VGTACGCyVGCX:GGCGTATCTCCGAACGTTTGTGTGGATTATAT7IXX3^ 2820 
BVKYAAGV8PKVCVDYIPD.G 920 
GTQGCAGACGTAACGGCTCAGAAGCCXTACACGC1^;ACAGT^0T1XWAAAGACGATCACG 28 80 
VADVTAQKP YTIjTVVGKTIT 940 
GTAACrnKXaAGGCygAAOSTATOATCrACQACATCAAOGGTC^ ^ 2940 
VTCQGBRKIYDMNGRR LA AG 960 
CGCAACACAGTTGTTTACAaSGCTCAGgGCG<X7rACTAT6CAGlCATGG'r r ^ 3000 
RHTVVYTAQOGYYAVMVVVD 980 
GGCAAGTCTTACGTAGAGAAACTCGCTGTAAAOTAATTCTGTCITGGAC1X3GGA6A£^^ 3060 
GKSYVEKIiAVK* 991 
arGCAGACACTrrTAATAtAGGtCTGTAATIGTC 3094 



[00 21 ] ±mco:^^mmm(^^mi>z(mT^ h . * 

V\ mtUyuA y-Y (Freund) CO^^r v^^>'S> b Sr 

[0 0 2 3] ttz. :^^m<^mmtnmmz^^^'t6^ 
fS.mMi:^m<^A^^m^j:^fm^mmi)-(:>M.^^fd^^z 



m (2 OmM Vymmmiti. pH7. 5 ) §:4 0'CT1 

o^mnmLfzm. 1 omM3- Kif®iji?s ( p h 5 ) 

;^380 nm'C4-^^;W;5^VU;l/'-7-r5 F (AM 

c) <7)iasiS:ffl^L. AMci:mm^hmMi:^^m<D 
mm t ^mm ^zm^-t h ^^mm b'ttiiiS:\.\ 
[0024] ^mco^f&'^yt^^m^^fzmcom-^f^ 

astc^r, ^<o*s»7&^^>. :^mmmm(tz^mmitztm 

^tl^mmtLXit. Z-Phe-Ar g-MCA. B 
oc-Phe-Se r-Ar g-MCA, Boc-Gl 
n-A 1 a~Ar g-MCA^;^^'jSJfix^. ^:n^>^ 

[0025] 
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H 3 











KflfUQi/lBg/mU) 


w 


iJoc-riie'-oer~Arg-MLA 


1 6 o 0 Q 


10 0 


Ham— ^ In AIa A*n>lfr*A 


i -t & n f\ 
I 1 O U 0 


7 0 




i c A n f\ 
1 O 4 0 0 


9 9 


Z"Arg-Arg-MCA 


13 0 0 


8 


Boc-Gl u-Lys-Lys-MCA 


0 


0 


Boc-Va I -Leu-Lys-MCA 


16 0 


1 


Arg-MCA 


j<v y^ 

6 7 0 


4 


LyS'nCA 


0 


0 


Leu-MCA 


16 0 0 


9 


Ala-HCA 


17 0 


1 


Gly-Pro-MCA 


2 0 0 0 


1 2 


Lys-Al a~MCA 


5 0 0 


3 


Suc-Leu-Leu-Val-Tyr-MCA 


0 


0 


Snc-Al a-Al a-Pro-PheHiCA 


0 


0 


Suc-Ala-Pro-Ala-MCA 


0 


0 


Suc-Glr-Pro-Leu-GIy-Pro-MCA 


0 


0 


Suc-Gly-Pro-MCA 


0 


0 



mm^M:4 6 0 n m. m^^MS 8 0 n mT4 
^;l^^-7l)/W-7-rS F (AMC) <0jagt2:S!l^L, 

1003 1] :i<r>m. EDTA ( 1 OmM) Mf^a^^ 
y^y ( 5 O/xM) <7)fflET|i.W$nSffi'l4aA<a^t 

[0032] m-oX, J: OJEmS^JSttSr^toi-J^c*^ 
(1) im<^-^t:, EDTARX/U^^y'iyy:^ 

(2) SMK|Sf<;)-S5fc:3|s:«H|pfg{c:StfS*n:»: 

v>T-±ie ( 1 ) izn':>xmms&im&i-h , ( 3 ) 

XSl<^ls^14J:0I^2OP«gttSIIL§l#, * 
[ 0 0 3 3 ] ^IBBjoil^Sr i "J fSffiCji^-r S 

7t«>fc:«. (a) mmmi>zmiRmiMm<7)mmtm-^ 



[0026] mmmmzmE-t&±^<r>p .i^'yi^^^^j 

x<r>m^-ttmmismi, mtitrmirm'^zx'omm 
m^nmmziim-rh -^f&m^Rx/yxii a mmm ^ # 
mmzim-tmiimi:m^^xm^& ^ fc * . 

[0027] «;Sl^«JtC#i£-r-l.*^H^<55P^cOfill^:fr 

mii. ^t^mz-imrcoii ^ i,z Lxfr ozt **-c-# •& . 
(0 0 281 (1) mtsimffimLiwmmm-^ 

[0029] m^m^^w. ( Gc F ) <7)sax{±, ^-rfs 

>'"?— ;^ h y "/yx (Harco Electronics, Canada) 

;^ h y 'vrx^m^^x 3 o »fa-r-?jigg6<» ^ d , 

a>-6 0 0 0 (Harco Electronics. Canada) {C*>(tT 
[0 0 3 0] (2) P»vSttcoay^;^4^7KJ#LTtJ 

v»t 3 0 om 1 «oy ^-iaiw^giAii*^ ( p h7. 

IK Cimc— Z-Phe-Arg 
-MCA, Boc-Phe-Se r-Ar g-MCA 
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■r&mi^. (b) mmmisSMcommicwm^iKMm 

^tii^n. (c) o^f^r^ytjitx (d) EDT 

p . i» i-v < ti X (c Wf^ <7) i COT'* l> c: t fcS'?' < ib 

[0034] v#ai?Sa<7)tBi)afcltJiIiJ^<7)iln«fcfiOrH^tcJ4 
ffiUBMfS**'* S t — ^tC$g& S ixT V > |> ^ i; ( Ci masoni 

G. : Crevicular Fluid Updated. In: Myers HM, ed. M 
onographs in Oral Sciences. Basel, Karger, pp. 1-15 
2, 1983) ^^^fi?Sfii:fl!!<7)Eg^^•5.X-:J'- (Itp^Jg 

m^mmmL) fc borate fefflWM»**fc-s.c:t^#;is 



'JJ^V 5 0 k D a i^XT"^ yyur-T—-^ { 

✓'j/'^-^ ^(gingipain) ; Chen Z, Potempa J, Polanows 
ki A, Uikstrom M, Travis J:Purificatian and charac 
terizatlon of a 50-kDa cysteine proteinase (gingip 
ain) from Porphyromonas gingival is. J. Biol. Chen. 
267 :188%-18901, 1992) fcSitp H^-^ ^-bt'^-^c 

M-t&m^it^(^mmm'^^mz *j v imu l t i, 
1.. 

10 0 3 6] •r:5:^o*> . f'-fyia 7— y y ^^S^'n 
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JPO and INPIT are not; responsible for any 
damages caused by t.he use of this tiranslatiion . 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention relates to the new protease in which a code is carried 
out by the new protease gene of the Bacteroides forcer ISASU (Bacteroides forsythus) origin 
which is one of the organisms of a periodontal disease, and this gene. Furthermore, this 
invention relates to the vaccine containing this protease, etc. 
[0002] 

[Description of the Prior Art]Periodontosis is one of the two major diseases in the mouth, and 
is a compound infectious disease by several sorts of bacteria. In it, since it separates into high 
frequency from the part of progressive periodontitis, Bacteroides forcer ISASU is considered 
to be one of the main organisms of adult nature periodontitis or recurrent periodontitis. In 
order that bacteria may produce protease outside a biomass, these attract attention as a 
pathogen factor. Therefore, the molecular biology approach about this protease is not solved 
at all in molecular biology about the protease which contributes to a break through of the 
generating mechanism of periodontosis, etc. and which starts although it is [ however ] large. 
[0003]On the other hand, as a preventive measure of periodontosis, Porphyromonas gingivalis 
(Porphyromonas gingivalis) and Actinobacillus actinomycetemcomitans (Actinobacillus.) 
which are the bacteria which participate in periodontosis as well as Bacteroides forcer ISASU 
All the actinomycetemcomitans biomasses, the biomass extract, or the vaccine that uses a 
pilus as an antigen is proposed (JP,S59-128338,A, JP,S61-140527,A, JP,H8-176014,A). The 
proposal is made also about the vaccine which uses the pilus and capsule of Bacteroides 
forcer ISASU as an antigen (JP,H5-132428,A). 

[0004]However, these had a problem in respect of that the fall of the characteristic of a 
vaccine takes place with impurity, and safety. Then, about Porphyromonas gingivalis and 
Actinobacillus actinomycetemcomitans. The vaccine which uses as an antigen peptide of the 
amino acid sequence origin of the protein which constitutes the pilus is proposed (JP,H8- 
48695,A, JP,H9-52846,A). However, there is no influence of impurity about Bacteroides 
forcer ISASU, and the vaccine which can moreover expect a high effect is not known. 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention Therefore, the 
Bacteroides forcer ISASU origin, DNA which encodes the polypeptide which has protease 
activity and hemolysis activity. It is in providing the vaccine against the manufacturing 
method of polypeptide and this polypeptide and Bacteroides forcer ISASU which have the 
protease activity and hemolysis activity of the Bacteroides forcer ISASU origin, and the 
diagnostic drug of periodontosis. 
[0006] 

[Means for Solving the ProblemJNamely, a gist of this invention, [1]DNA which is DNA 
which may be obtained from a chromosomal DNA of Bacteroides forcer ISASU (Bacteroides 



forsythus), and encodes polypeptide which has protease activity and hemolysis activity, 
[2]The above whose Bacteroides forcer ISASU is 43037 shares of Bacteroides forcer ISASU 
ATCC [1]DNA of a description, [3] An array number of an array table: DNA which consists 
of a base sequence shown in one, [4] An array number of an array table: DNA which is DNA 
which has a part of base sequence shown in one, and encodes polypeptide which has protease 
activity and hemolysis activity, [0007] [5] An array number of an array table: DNA which are 
DNA which consists of a base sequence shown in one, and DNA hybridized under stringent 
conditions, and encodes polypeptide which heis protease activity and hemolysis activity, [6] An 
array number of an array table: DNA which 1 or some bases are deletion and DNA added, 
inserted or replaced, and encodes polypeptide which has protease activity and hemolysis 
activity in a base sequence shown in one,[7]An array number of an array table: DNA which 
encodes polypeptide which consists of an amino acid sequence shown in two, [8] An array 
number of an array table: DNA which is DNA which encodes polypeptide which has a part of 
amino acid sequence shown in two, and encodes polypeptide which has protease activity and 
hemolysis activity, [0008][9]An array number of an array table: DNA which is DNA which 
encodes polypeptide which 1 or some amino acid residue become from deletion and an amino 
acid sequence added, inserted or replaced in an amino acid sequence shown in two, and 
encodes polypeptide which has protease activity and hemolysis activity, [10]Above[l]-[9]It is 
the polypeptide by which a code is carried out to DNA of a description either, [1 l]An array 
number of an array table: Polypeptide which consists of an amino acid sequence shown in 
two, [12] An array number of an array table: Polypeptide which 1 or some amino acid residue 
are deletion and the polypeptide added, inserted or replaced, and has protease activity and 
hemolysis activity in an amino acid sequence shown in two, [0009][13]An array number of an 
array table: Polypeptide which is the polypeptide which has a part of amino acid sequence 
shown ill two, and has protease activity and hemolysis activity, [14]Above[l]-[9]It is an 
expression vector in which it comes to insert DNA of a description either, [15]Above[14]A 
cell into which it comes to introduce an expression vector of a description, [16]Above[15]A 
manufacturing method of polypeptide which has protease activity and hemolysis activity 
collecting polypeptides which have protease activity and hemolysis activity which are 
acquired by culturing a cell of a description, [17]Above[10]-[l3]It is an antibody specifically 
combined with polypeptide of a description, or its part either, [0010][18]The above which is 
peptide fragments in which a part of polypeptide consists of five or more continuous amino 
acid residue [17]An antibody of a description, [19]The above which has the activity which 
medicates an individual and derives protective immunity to Bacteroides forcer ISASU [10]- 
[1 3]It is a vaccine containing polypeptide of a description, or its part either, [20]The above 
which is peptide jfragments in which a part of polypeptide consists of five or more continuous 
amino acid residue [19]A vaccine of a description, [21]Above[10]-[13]It is a diagnostic drug 
containing polypeptide of a description, or its part of a disease by Bacteroides forcer ISASU 
either, [001 l][22]The above which is peptide fragments in which a part of polypeptide 
consists of five or more continuous amino acid residue [21] A diagnostic drug of a description, 
[23]Above[l]-[9]It is a diagnostic drug containing DNA of a description, or its part of a 
disease by Bacteroides forcer ISASU either, [24]Above[17]or[I8]It is related without a 
diagnostic drug of a disease by Bacteroides forcer ISASU containing an antibody of a 
description. 

[0012] ' 
[Embodiment of the Invention] 

(A) DNA of this invention will not be limited in particular for DNA of this invention, if it is 
DNA which encodes protease outside a biomass of the Bacteroides forcer ISASU origin. In 
this Description, 43037 shares of Bacteroides forcer ISASU [ 293 shares of] ATCC, FDCs [ 
291 shares of], and FDC etc. are mentioned as a desirable thing as Bacteroides forcer ISASU. 



Specifically as a DNA of this invention, the following DNAs can be illustrated. 
[0013]!) DNA which is DNA which may be obtained from the chromosomal DNA of 
Bacteroides forcer ISASU, and encodes the polypeptide which has protease activity and 
hemolysis activity. 

2) The array number of an array table : DNA which consists of a beise sequence shown in one. 

3) The array number of an array table : DNA which encodes the polypeptide which consists of 
an amino acid sequence shown in two. 

[0014JDNA which encodes the polypeptide which is DNA which has a part of base sequence 
shown in array number: 1 of an array table about DNA of 2), and has protease activity and 
hemolysis activity. The array number of an array table : DNA which encodes the polypeptide 
which are DNA which consists of a base sequence shown in one, and DNA hybridized under 
stringent conditions, and has protease activity and hemolysis activity. And the array number 
of an array table: In the base sequence shown in one, 1 or some bases are deletion and DNA 
added, inserted or replaced, and DNA which encodes the polypeptide which has protease 
activity and hemolysis activity is also contained in DNA of this invention. 
[0015]DNA which consists of a base sequence shown in array number: T of an array table here 
is DNA obtained from the chromosomal DNA of Bacteroides forcer ISASU, and is an open 
reading frame of the polypeptide which has protease activity and hemolysis activity. In this 
Description, "a part of base sequence" says 5-1271 bases, for example. 

[0016]Saying "it hybridizes under stringent conditions." As a hybridization buffer, 5xSSC, 5x 
DENHARUTO, 0,1%SDS and a 250microg/mL salmon sperm DNA content 50mM 
phosphoric acid buffer (pH 6.5) are used. It says hybridizing on the conditions that 
hybridization temperature performs 1 hour and 2xSSC by 50 ** and 6xSSC (room 
temperature), and performs washing for 5 minutes by SDS (50 **) 0.1%. "Some" means 1-5 
pieces about the deletion of a base, addition, insertion, or the number of substitution, for 
example. 

[0017]It is DNA which encodes the polypeptide which has a part of amino acid sequence 
shown in array number :2 of an array table about DNA of 3, In DNA which encodes the 
polypeptide which has protease activity and hemolysis activity, and the amino acid sequence 
shown in array number:2 of an array table, 1 or some amino acid residue are DNAs which 
encode the polypeptide which consists of deletion and an amino acid sequence added, inserted 
or replaced, and DNA which encodes the polypeptide which has protease activity and 
hemolysis activity is also contained in DNA of this invention. 

[001 8]Here, the amino acid sequence shown in array number:2 of an array table is an amino 
acid sequence in which a code is carried out by the base sequence shown in array number: 1, 
and is an example of the amino acid sequence of new protease outside a biomass of the 
Bacteroides forcer ISASU origin. 

[0019]The polypeptide by which a code is carried out to DNA of this invention has protease 
activity and hemolysis activity. The part of the polypeptide of this invention explains the 
explanation about this activity about polypeptide. 

[0020]Cloning of the DNA of this invention can be carried out by producing a genomic 
library by a publicly known method from Bacteroides forcer ISASU, and screening this 
library. For example based on the basic document of Molecular Cloning 2nd Ed, (Cold Spring 
Harbor Laboratory Press (1989)) etc., a person skilled in the art can perform cloning easily. 
The decision of the base sequence of DNA by which cloning was carried out can be made by 
the publicly known method of using a commercial sequence kit etc. For example by a site- 
directed-mutagenesis method etc., if it is a person skilled in the art, it can perform easily 
introducing variation, such as deletion, addition, insertion, or substitution, into an amino acid 
sequence or a base sequence. 

[0021JDNA (protease gene) of such this invention encodes the protease which attracts 



« 

attention as a pathogen factor of periodontosis, and is useful because of the diagnosis, the 

therapy, and research concerning periodontosis. 

[0022](B) The polypeptide of this invention will not be Hmited in particular for the 
polypeptide of this invention, if it is protease outside a biomass obtained from Bacteroides 
forcer ISASU and is the polypeptide which has protease activity and hemolysis activity. Here, 
as Bacteroides forcer ISASU, 43037 shares of Bacteroides forcer ISASU [ 293 shares of] 
ATCC, FDCs [ 291 shares of], and FDC etc. are mentioned as a desirable thing. Specifically 
as polypeptide of this invention, the following polypeptides can be illustrated. 
[0023]!) Polypeptide which is the polypeptide by which a code is carried out to DNA which 
may be obtained from the chromosomal DNA of Bacteroides forcer ISASU, and has protease 
activity and hemolysis activity. 

2) The array number of an array table : polypeptide which consists of an amino acid sequence 
shown in two. 

3) The array number of an array table : polypeptide by which a code is carried out to DNA 
which consists of a base sequence shown in one. 

[0024]In the amino acid sequence shown in array number:2 of an array table about the 
polypeptide of 2), 1 or some amino acid residue are deletion and the polypeptide added, 
inserted or replaced. It is the polypeptide which has protease activity and hemolysis activity, 
and the polypeptide which has a part of amino acid sequence shown in array number;2 of an 
array table, and the polypeptide which has protease activity and hemolysis activity is also 
contained in the polypeptide of this invention. 

[0025]ln this Description, "some" means 1-5 pieces about the deletion, addition, insertion, or 
substitution of amino acid residue, for example. In this Description, "a part of amino acid 
sequence" says five or more residue, for example. The molecular weight of the polypeptide of 
the amino acid sequence shown in array number:2 to this invention is calculated from about 
48 kDa(s) and calculation. 

[0026]It is the polypeptide by which a code is carried out to DNA which has a part of base 
sequence shown in array number: 1 of an array table about the polypeptide of 3), It is the 
polypeptide by which a code is carried out to the polypeptide which has protease activity and 
hemolysis activity, DNA which consists of a base sequence shown in array number:! of an 
array table, and DNA hybridized under stringent conditions. In the polypeptide which has 
protease activity and hemolysis activity, and the base sequence shown in array number: 1 of an 
array table, 1 or some bases are the polypeptides by which a code is carried out to deletion 
and DNA added, inserted or replaced, and the polypeptide which has protease activity and 
hemolysis activity is also contained in the polypeptide of this invention. 
[0027]The polypeptide of this invention has protease activity and hemolysis activity. In this 
Description, say "hemolysis activity" and the activity which acts on erythrocyte membrane, 
collapses this and separates hemoglobin this activity. Specifically in accordance with the 
method (Microbiology and Immunology (96) 40: 717-723) of Kimizuka and others, it can 
measure. 

[0028]namely, the polypeptide or the polypeptide inclusion of a measuring object — a 
phosphoric acid buffer (0.8-% of the weight sodium chloride.) It melts in a 0.02-% of the 
weight calcium chloride, 0.1 15-% of the weight phosphoric acid 1 hydrogen sodium 
(anhydrous), and 0.02-% of the weight potassium dihydrogen phosphate (anhydrous) (pH 
7.5), and the sample solution is prepared. Subsequently, the amount mixing of isochore of the 
blood and this sample solution of Homo sapiens who did centrifugal washing with the 
phosphoric acid buffer beforehand is carried out, and it settles at 37 ** for 1 hour. The 
absorbance of 541 nm is measured about the supernatant liquid of mixed liquor after 
settlement. Saponin liquid (the phosphoric acid buffer solution of saponin (saponin by Nacalai 
Tesque, Inc.), 0.1 % of the weight of concentration of saponin) and the phosphoric acid buffer 



perform respectively same operation instead of the sample solution, and each absorbance of 
541 nm is measured. An absorbance when a phosphoric acid buffer is used from an 
absorbance when saponin liquid was used is lengthened, and let the value which hung 0.5 on 
the value be 1 hemolysis activity unit (HU). Let what has polypeptide or the activity of 1 or 
more HU per mg of polypeptide inclusion be "the polypeptide or the polypeptide inclusion 
which has hemolysis activity." 

[0029] "Protease activity" can mean the activity which hydrolyzes a peptide bond, and it can 
measure by the following methods in this Description. That is, the inclusion of the 
polypeptide of a measuring object or polypeptide is dissolved in 50mM tris buffer (pH 8.0), 
and the sample solution is prepared. Subsequently, synthetic substrates, such as this sample 
solution and N-benzoyl-Val-Giy-Arg-p-nitroanilide, and the tris buffer are mixed, and it 
incubates at 37 ** for 1 hour. And the absorbance of 405 nm is measured about the mixture 
after incubation. What used the tris buffer instead of the sample solution is considered as 
contrast. Suppose there "there is protease activity" that out of which the value higher than the 
absorbance of contrast came. The extracts (for example, bacillus surface extract etc.) of the 
transformant which DNA which encodes the polypeptide of this invention, for example comes 
to contain as an inclusion of the polypeptide of a measuring object are mentioned about 
measurement of hemolysis activity and protease activity. 

[0030]The polypeptide of this invention is protease which has the following character. 
The publicly known protease activity measuring method using the synthetic substrate of 
substrate specificity versatility shows that the polypeptide of this invention is what has the 
substrate specificity shown in Table 1. 
[0031] 
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[0032] As for the polypeptide of influence this invention given by various protease inhibitor, 
the protease activity is checked by TLCK, leupeptin, N-ethyl malei mide, iodoacetic acid, an 
iodoacetamide, and EDTA. This shows that this polypeptide is a cysteine protease. 
[0033]The polypeptide of this invention can be obtained by collecting the polypeptides which 
have the protease activity and hemolysis activity which are acquired by culturing the cell into 
which the expression vector in which DN A of this invention was inserted was introduced. The 



produced polypeptide can be easily refined with the refining method of publicly known 
protein, such as affinity refining which used the antibody of the usual column 
chromatography or below-mentioned this invention, and can be collected. 
[0034]AIthough publicly known vectors, such as pET, pCDM8, and pBluescript SKIH-, are 
mentioned for example, the vector used for construction of the expression vector of this 
invention can insert DNA of this invention, and especially if it is a vector which can be 
revealed, it will not be limited. Tlie method in particular of inserting DNA of this invention in 
a vector is not limited, and can use the method that the method of using T4 DNA ligase, etc. 
are publicly known. The cell of this invention which is a transformant is obtained by 
introducing said expression vector into a desired host cell. As a host cell, any of a procaryote 
cell or an eukaryote ceil may be sufficient, and it is chosen according to the expression vector 
to be used. What is necessary is just to use publicly known methods, such as a calcium 
phosphate method, the CaCh method, the DEAE dextran process, and the electroporation 
method, as a method of introducing an expression vector, for example. 
[003 5] The polypeptide of such this invention is useful because of the diagnosis, the therapy, 
and research concerning periodontosis. 

[003 6] (C) As long as it is an antibody combined specifically [ the antibody of this invention ] 
about the antibody of this invention to the polypeptide of this invention, or its part, any of a 
polyclonal antibody or a monoclonal antibody may be sufficient. This antibody is easily 
producible in accordance with the method indicated, for example to JP,H7-97395,A by 
carrying out immunity of a rabbit, the mouse, etc. using all or a part of polypeptides of this 
invention. As a use of this antibody, screening of affinity chromatography and a cDNA 
library, medicine, a diagnostic drug, a laboratory reagent, etc. are mentioned. 
[0037]The polypeptide for production of an antibody can be refined from the culture of a 
transformant in which DNA of this invention was introduced, and peptide which is a part of 
polypeptide can be obtained by a publicly known peptide synthesis method based on the 
amino acid sequence of the polypeptide of this invention. 

[0038]It will not be limited especially if the antibody to this fragment combines with this 
polypeptide or its part specifically as peptide fragments which consist of a part of polypeptide. 
The peptide fragments which consist of five or more continuous amino acid residue in the 
polypeptide of this invention as a part of polypeptide, for example are mentioned. The peptide 
fi-agments which have an amino acid sequence in the range of the 1st place - the 377th place 
of the amino terminal of the amino acid sequence shown, for example by array number:2 as 
such peptide fragments are preferred, and the peptide fragments which have an amino acid 
sequence in the range of the 1st place - the 190th place are more preferred. The peptide 
fragments which have an amino acid sequence shown in array number:3 of an array table - 
array number: 5 as these peptide fragments, for example are mentioned. 
[0039]In this invention, the derivative of the peptide fragments described below, the salt of 
peptide fragments, or the salt of this derivative can be used as peptide fragments as a part of 
polypeptide used for production of an antibody, or a vaccine and a diagnostic drug. That is, in 
this invention, the derivative of the derivative of the following peptide fragments and peptide 
fragments, the salt of peptide fragments, or the salt of this derivative is included by a part of 
polypeptide. 

[0040] In this Description, the derivative of peptide fragments refers to what combined a 
protective group, a functional group, a spacer, or a carrier with peptide fragments. For 
example, that from which the amino terminal of peptide fi-agments was protected by acetyl 
group or a urethane group, and the thing fi'om which the C terminal was protected by amide 
group or an ester group are the examples of the derivative which has a protective group. What 
introduced tyrosine and cystein into peptide fragments is included by the derivative. When an 
antibody combines with peptide fragments, a spacer may be introduced the making steric 



exclusion hard to receive purpose, but that into which such a spacer was introduced is also 
included by the derivative. 

[0041]As a derivative which the carrier combined, what polylysine, various polymer, bovine 
serum albumin, tetanus toxoid, ovalbumin, keyhole limpet hemocyanin, thyroglobulin, 

gamma globulin, a polysaccharide, etc. combined is included. 

[0042] As the salt of peptide fragments, or a salt of a peptide-fragments derivative, When the 
peptide fragments themselves or its derivative has an amino group. The salt of it and 
inorganic acid with a salt formation operation, such as chloride, sulfuric acid, phosphoric acid, 
and pyrophoric acid. Furthermore, acid addition salt, such as a salt with organic acid, such as 
acetic acid, lactic acid, pulmitic acid, stearic acid, propionic acid, citrate, tartaric acid, malic 
acid, ascorbic acid, oxalic acid, methanesulfonic acid, benzenesulfonic acid, and p- 
toluenesulfonic acid, is mentioned. 

[0043] On the other hand, when the peptide fragments themselves or its derivative has a 
carboxy 1 group and a sulfony 1 group, salts, such as alkaline earth metal salt, such as alkali 
metal salt, such as those sodium salt and potassium salt, calcium salt, and magnesium salt, 
ammonium salt, and a triethylamine salt, are mentioned. 

[0044]The derivative of peptide fragments can be obtained by the chemical modification 
means usually used by the technical field of peptide chemistry. For example, when carrying 
out the chemical bond of the carrier to peptide fragments, the method of using glutaraldehyde, 
a water-soluble carbodiimide, a succinimide, etc. can be used. 

[0045](D) About the vaccine of this invention, the vaccine of this invention comes to contain 
the polypeptide of this invention of a description, or its part in the above as an active 
principle, and has the activity which medicates an individual and derives the protective 
immunity to Bacteroides forcer ISASU. The same thing as the peptide fragments indicated in 
the part of explanation of the antibody of this invention as peptide fragments which consist of 
a part of polypeptide used for the vaccine of this invention is mentioned as a desirable thing. 
[0046] Water, salting in liquid, glucose, or glycerin may be blended with the vaccine of this 
invention as zmother constituent, for example. Bile acid, its derivative or those salts, a surface- 
active agent, a cholera toxin B subunit, etc. may be blended with a vaccine as absorption 
enhancers. 

[0047]As other ingredients, alum, aluminium hydroxide, aluminium phosphate, Adjuvants, 
such as aluminum sulfate and a muramyl dipeptide; Oleic acid. Parts for adjuvant fat fusing, 
such as stearic acid and pulmitic acid; Sorbic acid, Chlorobutanol, benzoic acid, a 
paraoxybenzoic acid, boric acid. Antiseptics, such as dehydroacetic acid and Timor; Sodium 
polyacrylate, polyvinyl alcohol, A polyvinyl pyrrolidone, carboxymethylcellulose sodium, 
methyl cellulose, Binders, such as hydroxyethyl cellulose, a carrageenan, sodium alginate, 
gum arable, xanthan gum, montmorillonite, kaolin, hydration silica, magnesium aluminum 
silicate, and hectorite, can be blended. As a medication method of a vaccine, methods, such as 
subcutaneous injection, an intramuscular injection, injection in the mouth, an intravenous 
injection, nasal administration, internal use, and oral cavity mucosal administration, are 
mentioned. 

[0048]The constituent for the mouths containing the specific antibody contained in the blood 
serum, the cow's milk, and the egg which are produced by carrying out immunity of the 
polypeptide of this invention or its part to a cow or a hen can be used for periodontosis 
prevention or a therapy as what is called passive immunity. Although a typical first time dose 
is 0. 1 - 1 .0 mg/kg weight as a protein amount, according to the grade of the prevention or the 
therapy to need^ it increases a dose or should just increase frequency of administration. 
[0049] (E) DNA of the polypeptide of this invention or its part, and this invention or its thing 
which contained the antibody of this invention in part can be used as a diagnostic drug of 
diseases, such as periodontosis, about the diagnostic drug of the disease of this invention. For 



example, when the diagnostic drug containing the polypeptide of this invention or its part is 
used. The polypeptide of this invention or its part is fixed in a polystyrene plate, a glass filter, 
a magnetic particle, latex, etc., and periodontosis can be diagnosed using the ELISA method, 
the RIA method, a fluorescent antibody technique, chemiluminescence antibody technique, 
etc. which detect a test subject's specific antibody by a sign second antibody. The same thing 
as the peptide fi-agments indicated in the part of explanation of the antibody of this invention 
as peptide fragments which consist of a part of polypeptide used for the diagnostic drug of 
this invention is mentioned as a desirable thing. 

[0050] When using the diagnostic drug containing DNA of this invention, or its part, 
periodontosis can be diagnosed using the Southern blot technique using this DNA or its DNA 
obtained from the saliva of test subject origin, a dental plaque, gingival crevice fluid, etc. in 
part as a probe, etc. 
[0051] 

[Example]Hereafter, although working example explains this invention in more detail, this 
invention is not limited at all by these working example. 
[0052]Working example 1 (cloning of a protease gene) 

Cloning of the protease gene of Bacteroides forcer ISASU was performed in accordance with 
the method (Infection and Immunity (95) 63: 1 147-1 152) of Ishihara and others. That is, the 
chromosomal DNA was settled by ethanol after extraction with phenol fi*om 43037 shares of 
Bacteroides forcer ISASU ATCC. Partial digestion of the obtained chromosomal DNA was 
carried out by restriction enzyme Sau3A.I. Artificial Intelligence, and the DNA fragment of 2 
- lOkbp was obtained according to 10 to 40% of sucrose density gradient centrifugation 
(154000xg, 18 hours). Those fragmentation was included in plasmid vector pBluescript 
SKII+, and this expression vector was introduced into Escherichia coli HB 101 by the CaCh 
method. Escherichia coli HB 101 transformed was grown by LB agar medium which contains 
skim milk and 60microg/mL ampicillin 1% of the weight, and what made the macula 
pellucida around the colony was made into the positive clone. 

[0053] SK primer is made into a primer by using as a mold the plasmid obtained from a 
positive clone. Using a die primer sequence kit (made by Applied Biosystem), by the 
JIDIOKISHI nucleotide chain termination method. The base sequence was determined by the 
automatic DNA sequencer (the product made by Applied Biosystem, model 373A). 
[0054]Thus, the base sequence of the open reading frame of protease outside a biomass of 
obtained Bacteroides forcer ISASU is shown in array number: 1 of an array table. The amino 
acid sequence of the polypeptide by which a code is carried out to the base sequence shown in 
array number: 1 is shown in array number:2. 

[0055] Working example 2 (production of recombination protease) 

The positive clone obtained in working example 1 was cultivated with LB broth containing 
60microg/mL ampicillin. The obtained biomass was centrifuged after ultrasonic crushing and 
supernatant liquid was obtained. From this supernatant liquid, protein was condensed with the 
sedimentation method by ammonium sulfate. From the obtained protein, using the Lot Foix 
cell (made by Bio-Rad Laboratories), the activity fraction was obtained and partial 
purification of the protease was carried out by isoelectric focusing. From the activity fraction, 
it rearranged using the Superdex 200 HR gel-filtration (made by Pharmacia) column, and 
protease was refined. 

[0056]Next, it investigated about the protease activity and substrate specificity of polypeptide 
of this invention of the transformed Escherichia coli origin. Bacillus surface extract 50muL of 
transformed Escherichia coli HB 101, synthetic substrate 50microL shown in Table 1, and 
50mM tris buffer (pH 8.0) ISOmicroL were incubated at 37 ** for 1 hour, and the absorbance 
of 405 nm of the mixture was measured. A result is shown in Table 1. In Table 1, the activity 
value to each synthetic substrate showed the absorbance of N-benzoyl-Val-Gly-Arg~p- 



nitroanilide as 100 (%). 

[0057]It experimented similarly about the bacillus surface extract of Escherichia coli HB 101 
which is not transforming. This data was considered as contrast. As a result, it turned out that 
the protease which carried out cloning is protease specific to N-benzoyl-Val-Gly-Arg-p- 
nitroanilide. 

[0058]The influence which various protease inhibitor has was investigated about the 
polypeptide contained in the bacillus surface extract of transformed Escherichia coli HB 101. 
As a result, as for this polypeptide, the protease activity was checked by TLCK, leupeptin, N- 
ethyl malei mide, iodoacetic acid, an iodoacetamide, and EDTA. This showed that this 
polypeptide was cystein pro TEASE. 

[0059]Ultrasonic crushing of the Escherichia coli HB 101 transformed was carried out, and 
the bacillus surface extract was obtained, thus, obtained bacillus surface extract 400muL and a 
phosphoric acid buffer (0.8-% of the weight sodium chloride.) A 0.02-% of the weight 
calcium chloride, 0,1 15-% of the weight phosphoric acid 1 hydrogen sodium (anhydrous). 
And blood 400m uL of Homo sapiens and a horse which carried out centrifugal washing with 
potassium dihydrogen phosphate (anhydrous) (pH 7.5) 0.02% of the weight was incubated at 
37 ** for 1 hour, and the absorbance of 541 ran of the supernatant liquid of a mixture was 
measured, instead of [ of a bacillus surface extract ] — saponin liquid (the phosphoric acid 
buffer solution of saponin (saponin by Nacalai Tesque, Lie.).) 0.1 % of the weight of 
concentration and the phosphoric acid buffer of saponin performed respectively same 
operation, the absorbance when the phosphoric acid buffer was used from the absorbance 
when saponin liquid was used was lengthened, and the value which hung 0.5 on the value was 
made into 1 hemolysis activity unit (HU). 

[0060] As a result, the bacillus surface extract of transformed Escherichia coli HB 101 showed 
hemolysis activity (14.2 HU/mg and 10,8 HU/mg) to Homo sapiens and a horse, respectively. 
The bacillus surface extract of Escherichia coli HB 101 which has not been transformed used 
as contrast does not show activity to which blood. It turns out that the polypeptide of this 
invention which is protein of the DNA origin introduced into the bacillus surface extract of 
transformed Escherichia coli HB 101 from it having been 0 HU/mg contains. It is possible 
that it is participating in periodontitis by this hemolysis activity. 
[0061] Working example 3 (production of an antibody) 

In accordance with the method of a description, MULTI-PIN PEPTIDE SYNTHESIS KIT 
made from CHIRON MIMOTOPES PTY LTD (Australia) is used for JP,H8-48695,A, Three 
kinds of peptide which consists of 5-15 amino acid residue based on the amino acid sequence 
of the polypeptide drawn from the base sequence of DNA of this invention obtained in 
working example 1 was compounded from the amino terminal side, the compounded peptide - 
- respectively — the peptide 1 (an amino acid sequence ~ array number: — shown by three.), it 
being considered as the peptide 2 (an amino acid sequence ~ array number: — shown by four.) 
and the peptide 3 (an amino acid sequence ~ array number: ~ shown by five.), and, 
respectively ~ array number: — it corresponds to the 44-48th place (peptide 1) of the amino 
acid sequence shown by two, the 168- 177th place (peptide 2), and the 363-3 77th place 
(peptide 3). 

[0062]hi accordance with the method of by TSUKAICHISU and others (Vaitukaitis) (J. Clin. 
Endoch. 33.988 (1971)), the above-mentioned peptide. It emulsified by Freund's complete 
adjuvant and 3 times subcutaneous injection of the peptide of the quantity of lOOmicroper 
mouse weight of 1 kg g was carried out to five BALB/c mice of five weeks old every two 
weeks. Blood was extracted one week after the last immunity, and the existence of the 
antibody production was investigated by the ELISA method. 

[0063]Measurement by the ELISA method was performed as follows. 43037 shares of 
Bacteroides forcer ISASU [ lOOmicro of] ATCC were prepared to the concentration of g 




A; 



(lyophilized cell)/mL, and the biomass was fixed on 96 hole microtiter plate, and it blocked 
continuously. Subsequently, the liquid which diluted the extracted blood was added to the 
well. The well was washed after neglect for 60 minutes at 37 **, and the alkaline phosphatase 
sign sheep antimouse immunoglobulin antibody was added. The well was washed after 
neglect for 60 minutes at 37 **, subsequently to a well the hydrogen peroxide solution (30%) 
of the 2 chloride o-phenylenediamine (0.04 % of the weight) of 200microL, and 
lOmicroL/lOOmL was added, and the absorbance of 490 nm was measured. The mouse which 
injected only Freund's complete adjuvant instead of peptide was processed similarly, and 
blood was extracted. This thing was considered as contrast. A result is shown in Table 2. 
[0064] 







SPDRTW 


0. 5 3 0 


YliDDDLUSA 


0. 6 0 2 


NGTTNNSKLMKITDA 


0.621 


Mm 


0. I KIT 



[0065]Table 2 showed that a specific antibody was produced by Bacteroides forcer ISASU by 
a part of polypeptide of this invention. From this, it was shown that the polypeptide of this 
invention or its part can be used as a vaccine. 
[0066]Working example 4 (use as a vaccine) 

The polypeptide of this invention or some of its initial complements are taken, it fully mixes 
with the incomplete Freund's adjuvant of the amount of isochore, or a complete Freund's 
adjuvant, and the vaccine formulations of an oil Nakamizu system are obtained. 
[0067]Working example 5 (use as a diagnostic drug) 

The peptide compounded in working example 3 was fixed on 96 hole microtiter plate in 
accordance with the conventional method. The blood serum of the periodontosis patient and 
the healthy person was diluted with the phosphate buffer solution, and it added to the well 
which fixed peptide. After washing a well, it incubated at 37 ** [ anti-human IgG antibody / 
commercial / peroxidase labelling rabbit ] as a second antibody. Subsequently, after washing a 
well, o-phenylenediamine solution was added to the well and the absorbance of 405 nm was 
measured. What added equivalent weight of PBS instead of the diluent of a blood serum, and 
performed same operation to it was made "sample additive-free." A result is shown in Table 
3. 

[0068] 
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[0069]Table 3 showed that the difference of the absorbance between a healthy person and a 
periodontosis patient was remarkable. Therefore, it turned out that peptide of this invention 
can be used as a diagnostic drug of periodontosis. 



[0070] Working example 6 (Southern hybridization using DNA of this invention) 
Partial digestion of 43037 shares of Bacteroides forcer ISASU ATCC, three shares of clinical 
isolates, and Porphyromonas gingivalis was carried out by Sau3A.I. Artificial Intelligence (as 
control), and they were given to agarose gel electrophoresis. The tris buffer neutralized and 
the nylon filter was made to transfer, after carrying out alkaline denaturation of the migration 
gel in 1.5M sodium chloride / 0.5N sodium hydroxide solution. 

[0071]The plasmid probe which carried out the label to this nylon filter by the DIGOKISHI 
genin of 1 - lOpmol was made to hybridize, and it incubated at 42 ** overnight. It added and 
the anti-DIGOKISHI genin alkaline phosphatase conjugate antibody was made to color after 
washing a nylon filter using the latef-coming color reagent which incubated. 
[0072]The plasmid probe was produced as follows. DIG DNA The label of plasmid vector 
pBluescript SKII+ in which DNA which encodes the polypeptide of this invention by DIG- 
dUTP was inserted was carried out using the labeling system (made by Boehringer 
Mannheim). This thing was made into the plasmid probe. 

[0073]Hybridization was carried out as follows. 42 ** incubated for 18 hours with a 50% 
formamide, 5xSSC, the 1% blocking buffer, the 0.1% sarcosine, and the hybridization buffer 
that contains SDS 0.01%. DIG DNA after detection washing the hybridized nylon filter It 
carried out using the detection kit (made by Boehringer Mannheim). 
[0074]As a result, 43037 shares of Bacteroides forcer ISASU ATCC and three shares of 
clinical isolates formed the band in the position of 0.6kbp and O.Skbp, respectively. A band 
was not looked at by Porphyromonas gingivalis. From this, detection of Bacteroides forcer 
ISASU and diagnosis of periodontosis found that DNA of this invention was useful. 
[0075] 

[Effect of the InventionJThe polypeptide by which a code is carried out to DNA of this 
invention and this DNA is useful because of the diagnosis about periodontosis, a therapy, and 
research. The vaccine of this invention and a diagnostic drug are useful to prevention of 
periodontosis, a therapy, and diagnosis. 
[0076] 

[Layout Table] 

array number: — length [ of 1 arrangement ]: — mold [ of 1272 arrangement ]: — number [ of 
nucleic acid chains ]: — double strand topology: — kind [ of straight-chain-shape arrangement 
]: - Genomic DNA sequence: - ATG GCT CCA ATG GGA GCT GTA TGG GAT GAC 
CGA TCT TTG GCG CTA 45Met. Ala Pro Met Gly Ala. Val Trp Asp Asp Arg. Ser Leu Ala 
Leu 1 5. 10 15 TCA TCT AAG ATG. GCT TTT GCC AAT GAG. AAG TTG AGA TAT 
CTG. TTT 90Ser Ser Lys Met. Ala Phe Ala Asn Glu. Lys Leu Arg Tyr Leu. Phe 20 25 30 
TGG TCA. ACT TGT CTC AGT TTA. AGA GTC CAC GAT GGA. CAT TCT CCT 135Trp 
Ser. Thr Cys Leu Ser Leu Arg Val His Asp Gly His Ser Pro 35 40 45 GAT CGT ACC TGG 
CGA CTT GCC AAT AAA GGA GGG. TTG AGG ATG ATC 1 80Asp. Arg Thr Trp Arg 
Leu. Ala Asn Lys Gly Gly. Leu Arg Met He 50 55. 60 TTT GGT TAT GAA ACG. GTA TCT 
TAT GAC AGT. GGC CGC TAT GGC AGT. 225Phe Gly Tyr Glu Thr, Val Ser Tyr Asp Ser. 
Gly Arg Tyr Gly Ser. 65 70 75 GAA TTT TGG. AAA CAA TGG AAA AAA. GGA AAG 
AGT TTT TCT. GAT GCT 270Glu Phe Trp. Lys Gin Trp Lys Lys. Gly Lys Ser Phe Ser. Asp 
Ala 80 85 90 TTT. ATT GAA GCC AGT TGG. TCG CTA TTC CGG AAT CAA ACG CCC 
GTC 3 15Phe He Glu Ala Ser Trp Ser Leu Phe Arg Asn Gin Thr Pro Val 95 100 105 GTT 
TGT GCA T. GT GGC AAT ACT AAA GAG. GAG GTT CAA AAA AGG. CTG 360Val 
Cys Ala Cys. Gly Asn Thr Lys Glu. Glu Val Gin Lys Arg. Leu 1 10 1 15 120 TTT. TCG GAA 
AGA ATG TTC. TAT TCC GGG GCG GTG. AGC AGC AAC TGG 405Phe. Ser Glu Arg 
Met Phe. Tyr Ser Gly Ala Val. Ser Ser Asn Trp 125. 130 135 TAT TGG TGG. AAG TGG 
AGA GAG GCC. CAA AAC CAT AAA GGC. CIT AAG 450Tyr Trp Trp. Lys Trp Arg Glu 
Ala. Gin Asn His Lys Gly. Leu Lys 140 145 150. ACA GCA AGA GCG AAG GCC CCT 



«) 



CAA AAT ATG GAT G I G TTG CTC TTG 495Thr Ala Arg Ala Lys Ala Pro Gin Asn Met 
Asp. Val Leu Leu Leu 155. 160 165 AAA CCG TAG, ATA ATT GAG GAT GAT TTG ATG 
TCA GCA ATT GCA AAT 540Lys Pro Tyr He lie Asp Asp Asp Leu Met Ser Ala He Ala 
Asn 170 175 180 AAA GTC GGC ATG AAC AAA ATA. ACG GCA AAA TCG ATT. GCT 
ATC GGA 585Lys Val. Gly He Asn Lys He. Thr Ala Lys Ser He. Ala He Gly 185 190. 195 
CAA GAT GGT TTA. CGT TGT ATC GGA ACA. AAA GAC ATT TTG GTA. AGT 
630Gln Asp Gly Leu. Arg Cys He Gly Thr. Lys Asp He Leu Val. Ser 200 205 210 GTG. GAT 
TCT TCA GGG ACG. CTG CAA TTA CAA ATG. GCT GAG GCT AAT 675Val. Asp Ser 
Ser Gly Thr. Leu Gin Leu Gin Met. Ala Gin Ala Asn 215 220 225 TAT CGG AAT GAC 
AAC CGG ATC AGC GAA ATC CAA GCA ACC AAG ATT 720Tyr Arg Asn Asp As. n 
Arg He Ser Glu He. Gin Ala Thr Lys He. 230 235 240 GCC AGA. GAA TTG ATT GAA 
GAT. TTG GGA ATT GCC AAG. GAT GTC AAA 765Ala Arg. Glu Leu He Glu Asp. Leu 
Gly He Ala Lys. Asp Val Lys 245 250. 255 TTG ACA CCG GCA. ACT ACG TAT AAC 
TCG. TTC CTG TGT GGT GCC. AAT SlOLeu Thr Pro Ala. Thr Thr Tyr Asn Ser. Phe Leu 
Cys Gly Ala. Asn 260 265 270 ACG. AAA ACT GGC GAG GAG. GGT AAG CCA ACG 
GTG. GTA GAG ACT ATT 855Thr. Lys Thr Gly Glu Gin Gly Lys Pro Thr Val Val Glu Thr 
He 275 280 285 ATT GAG TTC GGC CAA GTC AAT GAC AAA ATG. GAA AGT GTG 
AAT GCA. 900He Gin Phe Arg Gin. Val Asn Asp Lys Met. Glu Ser Val Asn Ala. 290 295 
300 GAT TCC. GGT TTC GTT GCA GTC. GCT GTT GAC AAC GAC. GGA AAG ATC 
945 Asp Ser. Gly Phe Val Ala Val. Ala Val Asp Asn Asp. Gly Lys He 305 310. 315 ACA 
CGT CTA ACC. AGC TCC GTC AAA CCA. ATT GTA GAT ACC CAA. AAG 990Thr Arg 
Leu Thr. Ser Ser Val Lys Pro. He Val Asp Thr Gin, Lys 320 325 330 AGT. ATT GAT ATG 
GAG AGC. GTT GCT AAA AAG AGG GAG GTC AAA ATG 1035Ser He Asp Met Ghi Ser 
Leu Ala Lys Lys Arg Glu Val Lys Met 335 340 34. 5 AAG GAG GTT TCT GTC. GAA 
GAA CGA TTC GAA. AGA AAG ATC AAT CGC. 1080Lys Glu Leu Ser. Val Glu Glu Arg 
Phe. Glu Arg Lys He Asn. Arg 350 355 360 TTG. ATA AAC GGA ACG ACA, AAC AAC 
AGC AAG TTG. ATG AAG ATA ACA 1 125Leu. He Asn Gly Thr Thr. Asn Asn Ser Lys 
Leu. Met Lys He Thr 365. 370 375 GAT GCC CCA. AAG GTA ATG GTC GAA. ACA CTC 
TCC GAT AAA. ATC GGG 1 170Asp Ala. Pro Lys Val Met Val. Glu Thr Leu Ser Asp. Lys 
He Gly 380 385 390 TAT GAC TTC TCT TCC AAC TAT GCC CAA CCG GTC GAG GAG 
CGT GAT 1215Tyr Asp Phe Ser Ser Asn T. yr Ala Gin Pro Val Gin. Gin Arg Asp 395 400. 
405 ATC GAA ATC AAA. GTG GGC GAT TTT GTA. AAA CGC TAG CAA TTG. AGA 
1260Ile Glu He Lys Val Gly Asp Phe Val Lys Arg Tyr Gin Leu Arg 410 415 420 GTA GAT 
TTG TAA 1272Val Asp Leu[0077]array number: - length [ of 2 arrangement ]: - mold [ of 
423 arrangement ]: — number [ of amino acid chains ]: — single strand topology: — kind [ of 
straight-chain-shape arrangement ]: ~ protein array: — Met Ala Pro Met Gly Ala Val Trp Asp 
Asp Arg Ser Leu Ala Leu 15 10 15. Ser Ser Lys Met Ala. Phe Ala Asn Glu Lys. Leu Arg Tyr 
Leu Phe. 20 25 30 Trp Ser Thr. Cys Leu Ser Leu Arg. Val His Asp Gly His. Ser Pro 35 40 45 
Asp. Arg Thr Trp Arg Leu. Ala Asn Lys Gly Gly. Leu Arg Met He 50 55. 60 Phe Gly Tyr Glu 
Thr. Val Ser Tyr Asp Ser. Gly Arg Tyr Gly Ser. 65 70 75 Glu Phe Trp Lys Gin Trp Lys Lys 
Gly Lys Ser Phe Ser Asp Ala 80 85 90 Phe He Glu Ala Ser Trp Ser L. eu Phe Arg Asn Gin 
Thr. Pro Val 95 100 105 Val. Cys Ala Cys Gly Asn. Thr Lys Glu Glu Val. Gin Lys Arg Leu 
1 10. 1 15 120 Phe Ser Glu. Arg Met Phe Tyr Ser. Gly Ala Val Ser Ser. Asn Trp 125 130 135. 
Tyr Trp Trp Lys Trp. Arg Glu Ala Gin Asn. His Lys Gly Leu Lys. 140 145 150 Thr Ala. Arg 
Ala Lys Ala Pro. Gin Asn Met Asp Val. Leu Leu Leu 155 160. 165 Lys Pro Tyr He. He Asp 
Asp Asp Leu. Met Ser Ala He Ala. Asn 170 175 1 80 Lys Val Gly He Asn Lys He Thr Ala Lys 
Ser He Ala He Gly 1 85 190 195 Gin Asp Gly Leu Arg Cys I. le Gly Thr Lys Asp He. Leu Val 
Ser 200 205. 210 Val Asp Ser Ser. Gly Thr Leu Gin Leu. Gin Met Ala Gin Ala. Asn 215 220 
225 Tyr. Arg Asn Asp Asn Arg. He Ser Glu He Gin. Ala Thr Lys He 230. 235 240 Ala Arg 
Glu. Leu He Glu Asp Leu. Gly He Ala Lys Asp. Val Lys 245 250 255. Leu Thr Pro Ala Thr. 



Thr Tyr Asn Ser Phe. Leu Cys Gly Ala Asn. 260 265 270 Thr Lys. Thr Gly Glu Gin Gly. Lys 
Pro Thr Val Val. Glu Thr lie 275 280 285 He Gin Phe Arg Ghi Val Asn Asp Lys Met Glu Ser 
Val Asn Ala 290 295 300 Asp Ser Gly Phe Val. Ala Val Ala Val Asp Asn Asp Gly Lys He 
305 310 315 Thr Arg Leu Thr Ser Ser Val Lys Pro He Val Asp Thr Gin Lys 320 325 330 Ser 
He Asp Met Ghi Ser Leu Ala Lys Lys Arg Glu Val Lys Met 335 340 345 Lys Glu Leu Ser Val 
Glu Glu Arg Phe Glu Arg Lys He Asn Arg 350 355 360. Leu He Asn Gly Thr. Thr Asn Asn 
Ser Lys. Leu Met Lys He Thr. 365 370 375 Asp Ala. Pro Lys Val Met Val. Glu Thr Leu Ser 
Asp. Lys He Gly 380 385. 390 Tyr Asp Phe Ser. Ser Asn Tyr Ala Gin. Pro Val Ghi Gin Arg 
Asp 395 400 405 He Glu He Lys Val Gly Asp Phe Val Lys Arg Tyr Gin Leu Arg 410 415 420 
Val Asp Leu[0078]array number: — length [ of 3 arrangement ]: — mold [ of 6 arrangement ]: 
— number [ of amino acid chains ]: — single strand topology: — kind [ of straight-chain-shape 

mm: 

Ser Pro Asp Arg Thr Trp 
1 5 

arrangement ] : — peptide 

[0079]array number: — length [ of 4 arrangement ]: — mold [ of 10 arrangement ]: — number [ 
of amino acid chains ]: — single strand topology: — kind [ of straight-chain-shape arrangement 

Tyr He He Asp Asp Asp Leu Met Ser Ala 

]:-- peptide 

[0080]array number: — length [ of 5 arrangement ]: — mold [ of 15 arrangement ]: — number [ 
of amino acid chains ]: — single strand topology: — kind [ of straight-chain-shape arrangement 
]: — peptide sequence: ~ Asn Gly Thr Thr Asn Asn Ser Lys Leu MetLys He Thr Asp Ala 1 5 
10 15 



[Translation done.] 



